Evolutionary changes of nucleotide sequences of papova viruses BKV and SV40: they are possibly hybrids.
Complete nucleotide sequences were compared between papova viruses BKV and SV40 and the degrees of sequence divergences were compared between structurally and/or functionally different segments or genes in details. It was shown that the rate of synonymous substitution is not only very high but also approximately uniform among different genes in these viruses as in eukaryotic genes examined to date. While all the non-coding regions including the intron showed marked sequence preservation which is in sharp contrasted with the case of eukaryotic genes where the large bulk of non-coding regions evolve at a rate as rapidly as that of synonymous substitution. It is remarkable that a long continuous stretch of sequence including the putative VPX gene and a 5' half of VP2 gene showed strong homology between BKV and SV40. A close examination of the pattern of base substitutions revealed that this unusual homology was derived by recombination between the two viruses during their evolution. On the basis of the pattern of base substitutions and the bias in code word utilization, we also showed that the putative VPX gene actually could code for a functional polypeptide. In papova viruses, the 3' terminal sequence of VP2/3 gene overlaps with the 5' terminal sequence of VPI gene. The pattern of base substitutions in the overlapping segment was examined in detail in comparison with those in the non-overlapping portions of VP2/3 and VP1 genes. It was shown that the evolutionary mode of the overlapping genes is in good agreement with our previous prediction.